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I, DARRELL H. OGI, DECLARE AS FOLLOWS: 

1. I am an employee of Paracor Medical, Inc., the Assignee of the present 
application. I previously worked for Paracor Surgical, Inc., the predecessor of Paracor 
Medical, Inc., and presently I am Director of Clinical Engineering. 

2. I have first-hand knowledge of the facts set forth herein. I declare that all 
statements made of my own knowledge are true and that all statements made on 
information and belief are believed to be true. 



3. Through the instructions of the co-inventors of the present application, 
Lilip Lau and Bill Hartigan, and with their guidance, I worked on the development of a 
cardiac harness from a time just before October 8, 1999. 
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almost a daily basis on the development of the cardiac harness, and periodically made 
entries in my laboratory notebook relating to the work I had completed. 

6. All of the development work that I was instructed to do was conducted in 
the United States at Palo Alto, California. 

I declare under penalty of perjury under the laws of the State of California that the 
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IGENTlMETEMi 

Figure 5: Stand-offs distribute the load from the tether line. 




Figure 6: Stand-off allows tether line to freely slide, without cutting into the tissue. Legs 
of the stand-off follow the contour of the tissue and accommodate surface changes during 
the cardiac cycle. 
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Figure 1 : Anchors and tether line can be arranged in a left hand helical pattern from the 
"\ apex of the left ventricle to the ventricular septum. ^ - 

V 
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Figure 3: The harness can also be arranged in a continuous loop, to more evenly 

V distribute the load to each anchor from the tensioned tether line The harness may be a 
passive left ventricular assist device, or may be powered, to be an active assist device^?- 





Figure 2: Multiple left hand helical patterns may be arranged on the left vSricle As 
shown above, they may share a common end anchor and terminate as a passive harness 
or be driven as an active ventricular assist. 




Cable/cardiac harness 
connection - — — ^ 
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Figure 1 : Active cardiac harness powered by bicepcontraction. 






Figure 6: The diaphragm harness was also able to show approximately 0.5 to 1.0 
\centimeters of left ventricular contraction with expansion due to breathing. 





Figure 1 : Sheet metal end anchor with tether line, The angle of the barbs^ allow the 
anchor to dig deeper into the tissue with lateral loading. The forces are distributed 
throughout the anchor and tissue and more barbs may be added for higher loads. 
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Figure 2: Anchor in being loaded by the tether line through the middle guiding anchors^ 
The sheet metal anchors may distribute and tolerate shear loading better than a coil typQ> 
K^anchor, which may tip and may have a higherstress concentration 





Figure 1 : Conical anchors (2 spring steel and 1 Nitinol) 
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Figure 2: 20 threads per inch Nitinol reverse tapered anchor, wound on fixture^ 




Figure 3: Spring steel tapered anchor easily advances into foam model, but does not: 
collapse down into capture tube. 





Figure 4. 
anchors. 



™™S^^^erior lateral resistance to the straight coil. 
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Fieure 5- The springsted anchors advance into the foam model much like the straight 
K^rSStat the nitinol anchors appear to flexible to dnve .nto the foam mode 
clelS TheS. conical anchor does not easily self thread into the foam, the cod. 
deflect with the resistance of the foam. 
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Figure 1 1 : Peacemaker delivery system with six anchor revolving storage 
slotted drive mechanism & 



magazine and 
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_A Figure 4: Drive mechanism engaging with the loop end of an anchor in the chamber. 




Figure 5: First anchor is driven into the foam model with tetherline fed through a side 





S 8U? l? : drive l m f hanism is ^racted and the revolving magazine is rotated to align 
the next anchor with the anchor delivery bore. 




4 ^ i8U , r « 7 : Th ! d L riVe mechanism is reinserted into the delivery system, a next location 
,dent,fied 311(1 the second anchor is delivered into the foam model. 
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Figure 8; 



^SrHSoSdexed into position and dehvered at the next locatiorf 




-i 



H""KsSxedK and the location is identified. ^/ 





Figure 10: Once the fourth (and final in this case) anchor is inserted, the tetherline is 
check to confirm free movement through the anchor loops. 
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\ Figure 11: A compression spring and termination device are added totla^tefcheriine fbc 
\\ end termination. 
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Figure 12: The end termination tightening tool is advanced over the tetheriine and 
engaged with the termination device. 
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r Figure 13 . The tension of the tetheriine is adjusted and the termination device is tightened 
^ by holding the outer shaft knob steady, while turning the inner shaft knob clockwise, ^ 
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ul U Hamess with compression spring in series will decrease the shock of the 
-^V te ? herline tensioning at end diastole and stored energy in the spring should assist the 
V initial contraction of systole. 




Figure 15:.] 25" diameter compression spring stores approximately 1 pound of force 
with 1 centimeter of compression. Note, the end of the . 1 25" diameter compression 
\\^pnng does not seat square with the anchor loop and may corkscrew into the loop ^ 





Figure 16: The termination device may also be loosened to readjust the tension in the 
harness. 




Figure 17: A .156" diameter compression spring with an anchor washer, still curves some 
\- with compression. The . 1 56" diameter spring stores approximately 1 .2 pounds with 1 

^centimeter of compression. SV^ ~~ 
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/ Tether line compression spring in series 
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the spring 1 abSOrber) te needed t0 straighten movement of 
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Figure 3: Front view of harness in the tensioned state, puine *£ the 
_ unsupported waU of the foam model. 




k Fi fu 4 i SidC Vkw Showin8 the ri S id tube side raying more cylindrical 
<\ ana the harness side of the model being compressed. 
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Figure 5: Top view showing cylindrically shaped model with relaxed harness. 




u Figure 6: Illustrating more compression on the left side, while the rigid tube 
v x side stays more cylindrical and less compressed. 
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Torsion springs for partial harness assist 




Figure 1 : Spring forces vary with wire diameter and number of turns. Above springs 
Have 0.51b, 1.5-2.01b and 4.51b from left to right (.026" and .036" wire). 




Figure 2: Tether line routed through anchors and rigid support tube, then terminated 
with a torsion spring and two line termination button. 
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FigUre 4: Torsion spring in the compressed condSTEtSbaded 
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Figure 1: Slot for anchor insertion and pins for low profile anchor drive 




Figure 2: Low profile anchor engaged by drive pins. 
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Figure 3: Low profile anchor being driven from delivery device. Note, sleeve — 
_ is covering the slot. s 
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Figure 4: Low profile anchor being driven into foam model. 




Figure 5: Low profile anchor in foam model 




Figure 6: Low profile anchors fully inserted and partially inserted 
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